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Abstract 
The present study was conducted to evaluate the antioxidant activity of peel extract from three types of 
melon, Cucumis melo var cantalupensis, Cucumis melo var inodorus and Citrullus lanatus in family 
Curcurbitaceae. The extract was prepared with methanol respectively. 1,1-diphenyl-2-picrylhydrazyl 
(DPPH) assay were used to study their antioxidant activity. The extracts were compared with commercial 
antioxidant, butylated hydroxytoluene (BHT). The highest scavenging effect from peel extract was 
presented by Cucumis melo var inodorus with the value of 52.7 ± 9.1µg/ml (IC50 = 4.61). BHT showed 
the lowest IC50 value 1.71 with the scavenging activity 90.0 ± 1.7µg/ml. Low IC50 value will indicates the 
strong ability of the extracts to act as DPPH scavenger. 
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Introduction 
Reactive oxygen species (ROS) is free radicals consisting oxygen which is released within human body 
that happens during the consumption of oxygen. The small quantity of reactive oxygen species is good for 
growth and signal transduction, but sometimes it will cause certain disease conditions such as cancer, 
ageing, cardiovascular and neurogenerative diseases when their amount exceed more than the body 
required (Moo-Huchin et al., 2015). This consequence of overproduction of reactive oxygen species as 
well as lack of the antioxidant as defend mechanisms is known as oxidative stress (Wu et al., 2013). 
Thus, in order to avoid the oxidative stress, reactive oxygen species need to be balanced by maintaining 
certain antioxidants at a sufficient quantity (Moo-Huchin et al., 2015). 
Antioxidant can be classified as the substances that prevent oxidation from occurring. It is 
capable to block the radical initiated reactions by neutralizing free radicals before they can damage the 
cells and also reverse the effect on specific cells that have been damaged (Kokila et al., 2016). There are 
several attentions among researchers in the past years until now have been focused toward the benefits of 
antioxidant in nutrition because they are able to avoid some diseases and enhance the health conditions 
(Skotti et al., 2014) 
Literature Review 
Antioxidant play role as agent that protect the human body (Tanamatayarat, 2016). This 
substance inhibits oxidation by protecting cells from damaging effects of reactive oxygen species. It is 
able to neutralize free radicals before they are able to damage and undo certain effects that have occurred 





in specific cells (Kokila et al., 2016). This statement is also supported by De Marino et al, 2009 in which 
the free radicals are converted into molecules with harmless properties by and radical-chained reactions 
are inhibited by antioxidant action. Its capability to scavenge free radicals has grabbed much interest 
(Baba & Malik, 2015). 
Nowadays, the research on the bio waste such as fruit peels has become a common thing in order 
to determine an effective method to extract the bioactive compounds that antioxidant characteristic from 
fruit peels which can improve health conditions. In addition, these fruit peels are source for antioxidant 
that are low cost, eco-friendly, always available and natural (Kokila et al, 2016). 
There are several species of Cucurbitaceae family are investigated for their antioxidant activity 
since they were used as cure for diabetic disease. (Chekroun et al., 2015) According to Hong et al. (2015) 
Citrullus lanatus effective role in oxidative stress reduction via the phytochemical lycopene  has been 
well-informed. Besides that, it also composed of natural compound such as ascorbic acid (Kim et al., 
2014).   As for Cucumis melo var. inodorus and Cucumis melo var. cantalupensis, they contain a lot of 
pro-vitamin A and vitamin C and great origin of nutrients (Laur & Tian, 2011). 
Methods 
Preparation of melon peel extracts 
Each fruit were peeled from their flesh and dried in oven at 60°C for three days. Then, 10g 
sample of powder were weighed and separately extracted using 100 ml methanol for 30 minutes. The 
suspension was filtered by using Whatman filter paper and was evaporated by using rotary evaporator. 
The extracts were kept at 4°C. 
DPPH free radical scavenging assay 
The antioxidant activity of the melon peel extracts was determided by DPPH  free radical 
scavenging assay as describes by Wakid et al., (2014) with some modifications. 25 μl of 8 mg/ml DPPH 
solution was added into each sample that has different concentration making the total volume of the 
mixture equal to 1 ml. The reaction mixture was incubated at room temperature and allowed to react for 
30 minutes. The optical density was measured at 520nm using UV-Vis spectrophotometer. BHT was used 
as a positive control. DPPH was expressed in terms of ascorbic acid equivalent antioxidant capacity 
which was calculated based on its concentration of extract required to reduce  DPPH radicals by 50%. 
The capability of melon peel extracts to scavenge the DPPH radical was calculated by using equation : 
Scavenging activity (%) = 1 – [Absorbance of sample at 520nm / Absorbance of control at 520nm] x 100. 
IC50 value was determined from the plotted graph of scavenging activity versus the concentration of 
melon peel extracts, which is defined as the amount of antioxidant necessary to decrease the initial DPPH 
radical concentration by 50%. Triplicate measurements were carried out and their activity was calculated 
by the percentage of DPPH scavenged. 
Results and Discussion 
There is a considerable interest in the food industry as well as pharmaceutical industy for the 
development of antioxidants from natural sources such as melon peel extracts which was previously a 
waste and not used properly to benefit from it. In this study, we found that the all three types of melon 





peel extracts contain antioxidant properties. Therefore, this waste can be a source of food that contributes 
to human health. 
DPPH free radical scavenging assay  
DPPH antioxidant assay is extensively used for antioxidant acticity study due to its easy and 
speedy properties (Tanamatayarat, 2016). DPPH is identified as a free radical that is stable in which 
electron, or hydrogen radical are accepted by DPPH to form a firm diamagnetic molecule. An antioxidant 
compound that is capable to give hydrogen react with DPPH and get reduced (Kokila et al., 2016). These 
methods demonstrated the capability of antioxidant agents (Tanamatayarat, 2016). 
The DPPH free radical scavenging activity and IC50 value listed in Table 1. 
Table 1 Scavenging activity (%) and IC50 value of melon peel extracts, ascorbic acid and BHT 
Samples Scavening activity (%) IC50 Value (µg/ml) 
Cucumis melo var. cantalupensis 42.4 ± 11.3 5.31 
Cucumis melo var. inodorus 52.7 ± 9.1 4.61 
Citrullus lanatus 50.1 ± 9.6 4.93 
Ascorbic acid 75.6 ± 3.0 1.90 
Butylated hydroxytoluene (BHT) 90.0 ± 1.7 1.71 
In DPPH assay as presented in the Table 1 and Figure 1, it can be concluded that the scavenging 
activity of each extracts were moderately good. The highest percentage of DPPH inhibition of the extracts 
were recorded at their highest concentration that was at 5 mg/ml concentration with Cucumis melo var. 
cantalupensis (42.4 ± 11.3μg/ml), Cucumis melo var. inodorus (52.7 ± 9.1μg/ml) and Citrullus lanatus 
(50.1 ± 9.6μg/ml) respectively. Meanwhile, the DPPH inhibition presented by ascorbic acid (standard 
reference) and butylated hydroxytoluene (positive control) were 75.6 ± 3.0 μg/ml and 90.0 ± 1.7 μg/ml 
respectively. Among the three melon peel extracts, Cucumis melo var. inodorus was remarkably as the 
most excellent in scavenging the free radicals. The comparison of the mean concentration for 50% free 
radical scavenging activity (IC50) of melon peel extracts, ascorbic acid and BHT also shown in Table 1. 
The IC50 of Cucumis melo var. inodorus is 4.61 μg/ml. Low IC50 value indicates strong ability of the 
extracts to act as DPPH scavenger. 
 







Fig 1 The free radical scavenging activity of melon peel extracts, ascorbic acid and BHT 
Conclusion 
The results in the present study showed that the peel extracts of species of family Cucurbitacea that 
include Cucumis melo var. cantalupensis, Cucumis melo var. inodorus and Citrullus lanatus showed 
scavenging effect towards DPPH free radical. More research is needed to establish the nutritional value of 
melon peel extracts especially in the fields of biochemical analysis that can contribute to human health. 
Acknowledgements 
The authors would like to thank UiTM Cawangan Negeri Sembilan for the support. 
References 
Baba, S.A., & Malik, S.A. (2015). Determination of total phenolic and flavonoid content, antimicrobial 
and antioxidant activity of a root extract of Arisaema jacquemontii Blume. Journal of Taibah University 
for Science, 9(4), 449-454. 
 
Chekroun, E., Benariba, N., Adida, H., Bechiri, A., Azzi, R., & Djaziri, R. (2015). Antioxidant activity 
and phytochemical screening of two Cucurbitaceae: Citrullus colocynthis fruits and Bryonia dioica roots. 
Asian Pacific Journal of Tropical Disease, 5(8), 632-637. doi: 10.1016/s2222-1808(15)60903-3 
 
De Marino, S., Festa, C., Zollo, F., & Iorizzi, M. (2009) Phenolic glycosides from Cucumis melo var. 
inodorus seeds. Phytochemistry Letters, 2(3), 130-133. 
 
Hong, M. Y., Hartig, N., Kaufman, K., Hooshmand, S., Figueroa, A., & Kern, M. (2015). Watermelon 
consumption improves inflammation and antioxidant capacity in rats fed an atherogenic diet. Nutrition 
Research, 35(3), 251-258. doi: 10.1016/j.nutres.2014.12.005 
 





Laur, L. M., & Tian, L. (2011). Provitamin A and vitamin C contents in selected California-grown 
cantaloupe and honeydew melons and imported melons. Journal of Food Composition and Analysis, 
24(2), 194-201. doi: 10.1016/j.jfca.2010.07.009 
 
Moo-Huchin, V.M., Moo-Huchin, M.I., Estrada-León, R.J., Cuevas-Glory, L., Estrada-Mota, I.A., Ortiz-
Vásquez, E., Sauri-Duch, E. (2015). Antioxidant compounds, antioxidant activity and phenolic content in 
peel from three tropical fruits from Yucatan, Mexico. Food Chemistry.166, 17-22. 
 
Kim, S.-J., Matsushita, Y., Fukushima, K., Aoki, D., Yagami, S., Yuk, H.-G., & Lee, S.-C. (2014). 
Antioxidant activity of a hydrothermal extract from watermelons. LWT - Food Science and Technology, 
59(1), 361-368. doi: 10.1016/j.lwt.2014.04.041 
 
Kokila, T., Ramesh, P.S., & Geetha, D. (2016). Biosynthesis of AgNPs using Carica papaya peel extract 
and evaluation of its antioxidant and antimicrobial activities. Ecotoxicology and Environmental Safety, 
133, 467-473. 
 
Skotti, E,, Anastasaki, E., Kanellou, G., Polissiou, M., & Tarantilis, P.A. (2014). Total phenolic content, 
antioxidant activity and toxicity of aqueous extracts from selected Greek medicinal and aromatic plants. 
Industrial Crops and Product, 53, 46-54. 
 
Tanamatayarat, P. (2016). Antityrosinase, antioxidative activities and brine shrimp lethality of ethanolic 
extracts from Protium serratum (Wall. ex Colebr.) Engl. Asian Pacific Journal of Tropical Biomedicine, 
6 (12), 1050-1055. 
 
Wakid, S.A., Nor’aishah, H., & Zaini, N.M. (2014). Determination of antioxidant activity for seven types 
of macroalgae. 5th International Conference on Food Engineering and Biotechnology, vol 65, 51 - 55. 
 
Wu, J.Q., Konsten, T.R., & Zhang, X.Y. (2013). Free radicals, antioxidant defense systems and 
schizophrenia. Progress in Neuro-Psychopharmacology and Biological Psychiatry, 46, 200-206. 
